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INTRODUCTION 
\ 

Studies have shown that rapid high temperature pyrolysis of coal produces 
gaseous products with acetylene as the  predominent hydrocarbon species.  (1-12) 
i s  consistent with thermodynamic data (13,lk) which ind ica te  t h a t  a t  reaction temper- 
a tures  of 1500 t o  20OO0C acetylene is  the  most s t ab le  of hydrocarbon species. 
thermodynamic data a l s o  show t h a t  the s t a b i l i t y  of acetylene decreases below 1200OC; 
consequently, i n  a pyro ly t ic  process f o r  the productio2 of acetylene two d i s t i n c t  s teps  
must be considered, v iz . ,  a high temperature generation s t e p  and a quench s tep  t o  i n -  
h i b i t  acetylene decomposition. 

This 

The 

\ 

I During the  Avco Arc C o a l  Program, sponsored by t h e  Office of Coal Research, 
a program whose goal is  the  development of a commercially f eas ib l e  plasma process f o r  
the  conversion of coal t o  acetylene, it was observed that acetylene y ie lds  a r e  greater 
when plasma pyrolysis i s  car r ied  out i n  a hydrogen atmosphere r a the r  t h a n  i n  other 
environments, e.g., helium, argon, o r  nitrogen. A cmnparison of acetylene yields f o r  
coal pyrolysis car r ied  out i n  hydrogen and i n  argon i s  shown i n  Figure 1. 
show that y ie lds  in  hydrogen a r e  about twice those obtained i n  argon. 
ments showed that helium and nitrogen were no more e f f ec t ive  than argon. 

The da ta  
Other experi- 

The improved acetylene y ie lds  i n  hydrogen can undoubtedly be re la ted  t o  the 
two reaction paths by which acetylene is generated from coal.  The f i r s t  involves t h e  
reaction of hydrogen contained i n  the  coa l  and the  second u t i l i z e s  an  ex terna l  source 
of hydrogen. The reactions a r e  i l l u s t r a t e d  by the  following equations: 

C + H2+’ C2H2 

I 
The reaction described by equation (1) has been reported by severa l  authors (5-9) and 
is  i l l u s t r a t e d  by the  data given i n  Figure 1 f o r  t h e  formation of acetylene i n  argon 
which shows the  carbon and hydrogen i n  coal can r e a c t  t o  form acetylene.  The second 
reaction has been ve r i f i ed  by in j ec t ing  hydrogen-free char i n t o  a hydrogen plasma t o  
form acetylene, (g), and a l so  by reacting carbon and hydrogen a t  high temperature (16). 
The pyrolysis of coal in a hydrogen plasma, therefore,  allows both reactions t o  con- 
t r i b u t e  t o  the  formation of acetylene,  whereas, pyrolysis i n  an argon or helium plasma 
allows only reaction (1) t o  occur. 

’ 

, 

’ - 
During t h e  inves t iga t ion  of the  quench s t e p  of t he  process, it became evident 

that hydrogen i s  a l s o  a more e f fec t ive  quench medium than i s  argon o r  helium. 
quench reaction is  cmpl ica ted  by t h e  uncer ta in t ies  i n  t h e  acetylene generation reaction 
but uncertainties can be avoided, however, by separating the  acetylene generation from 
acetylene quenching. For the  investigation O f  t he  quenching reac t ions ,  known amounts of 
acetylene were used t o  model t h e  generation s tep  and reac t ion  and decomposition during 
quenching were studied separately.  
sure  of 0.5 atmosphere, t yp ica l  of the operating conditions of the AVCO Arc-Coal Pro- 
cess. Acetylene was metered i n t o  t h e  a r c  plasma and i n l e t  and e x i t  Qases were sampled 
and analyzed i n  order t o  measure t h e  decomposition of t h e  acetylene t h a t  occurred during 

The 

The experiments were performed at  a reduced pres- 
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I Figure 2 DECOMPOSITION OF ACETYLENE IN PLASMA PIPE REACTOR 
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; the  quenching process. 

I more e f fec t ive  quench medium. 

The r e s u l t s ,  ::iven i n  Figure 2 ,  Z!IOW t ha t  i n  hydrogen Only 
about 12$ of t h e  acetylene is lost, whereas, i n  argon, decomposition was  about 57$. 
Thus, at s i m i l a r  plasma enthalpy levels, the gross r e su l t s  show tha t  hydrogen i s  a 

7 
Two reasons fo r  the  improved r e su l t s  with the  hydrogen quench can be pOstU- 

la ted ,  v iz .  , 
a .  Hydrogen is a more ef fec t ive  coolant and rap id ly  

lowers the  temperature of t he  react ion mixture pre- 
venting excessive decanposition of acetylene. 

Hydrogen a c t s  as a primary chemical reactant .  b. 

Using deuterium as "tagged" hydrogen atoms, a s e r i e s  of experiments was perfomEd t o  
elucidate  the  mechanism and t o  obtain a b e t t e r  understanding of the ro l e  of the  hydro- 

For example, even though the  data iq  Figure 2 shared tha t  only 1$ C2H2 
decomposed i n  H2, it could not be determined whether the  molecules analyzed i n  the  
eff luent  were the  same molecules that were in jec ted  i n t o  the  plasma. 
in jec ted  i n t o  the  plasma with acetylene and the  e x i t  gases were analyzed mass spectro- 
metr ical ly  t o  determine if any exchange occurred between acetylene and deuterium. I f  
the  ro l e  of the  quench medium were s t r i c t l y  t o  prevent decmposi t ion of C2H2 molecules 
(as in fer red  by postulate  a )  t he re  should be no exchange of t he  deuterium with acety- 
lene and the product stream should be mainly C2H2, H2, D2 (and perhaps HD ). If, on 
the  other hand, postulate  b, involving a chemical react ion,  represents t h e  r o l e  of t he  
quench hydrogen (deuterium) , t h e n  s ign i f icant  amounts of C2IiD and/or C2D2 should be 
iden t i f i ab le  i n  the  product stream. 

$ gen quench. 

Deuterium was 

, RESCTLTS AM, DISCUSSION 

I n i t i a l  deuterium plasma react ions were designed t o  study the  acetylene de- 
composition mechanism. A reac tor ,  consis t ing of a 30 Kw, high temperature plasma gen- 
e ra to r ,  a s  sham i n  Figure 3, was used fo r  the  study. The generator could be operated 
on e i the r  hydrogen o r  deuterium and acetylene was in jec ted  d i r ec t ly  i n t o  the  plasma 
using e i t h e r  a hydrogen or deuterium c a r r i e r  gas. 

I 

For the  i n i t i a l  tests of the  series, the  plasma generator w a s  operated at a 
reduced pressure of 0.5 atmosphere 
c a r r i e r  gas t o  convey given amounts of acetylene in to  the  plasma. Gas flows were se- 
lected t o  give a mixture w i t h  an acetylene concentration typ ica l  of the  product stream 
of the  acetylene-coal react ion.  Chromatographic analysis  of the  streams showed that 
the  o r ig ina l  mixture contained 7.1% acetylene which is  representat ive of the  7 - 1 6  
concentrations obtained during coal pyrolysis  tests. 
that 6.$ C2H2 was present. 
the  deuterium plasma i s  consis tent  with previous data given i n  Figure 2 which shows 
about 1% decmposition f o r  acetylene i n  the  hydrogen plasma. 

Mass spec t rme t r i c  analysis  of the  product stream showed that only 1.C$ of 

using deuterium as both the  a r c  gas and as the  

Analysis of the  e f f luen t  showed 
The 13% loss  of acetylene due t o  the  deccnnposition i n  

the  acetylene present i n  the  e f f luent  (O.O5$ of:the gas mixture) w a s  not deuterGted. 
Acetylene canposition data a r e  given i n  Table I and show t h a t  the  acetylene does not 
remain molecular i n  the  plasma, thus eliminating from fu r the r  consideration Postulate  a 
which s t a t e s  that the hydrogen quench a c t s  t o  'Lpreserve" C2H2 molecules f onned from 
coal by rapidly cooling the  product stream. The data i n  Table I a r e  also consistent 
with the da ta  i n  Figure 2 which show f o r  the  range of power leve ls  invest igated that 
decomposition is  r e l a t ive ly  insens i t ive  t o  gas enthalpy. 
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Measured Isotopic  Composition of C2H2 i n  Deuterium Plasma 

(D2 - Arc Gas, D2 - Quench Gas] ! I- 

I 

Isotopic  Measured Composition 
Species 11.4 Kw 19.8 Kw 

c2HD 15 -15 15.$ 
c2D2 83-59 83 .% 

c 2 r  E, 1.15 l .C$ 

Based on the  observed r e s u l t s  of t h e  i n i t i a l  experiments, that is, I) that 
e s s e n t i a l l y  a l l  the  or ig ina l  C2H2 exchanges with t h e  deuterium and, 2) that about 87% 
of t h e  deuterated product i s  i d e n t i f i e d  as acetylene,  it i s  evident that the descrip- 
t i o n  of the  reactions of acetylene w i t h  hydrogen in  t h e  plasma (Postulate  b) must al- 
low for t h e  high temperature decanposition of acetylene followed by i ts  interconver- 
s ion  during t h e  rapid cooling. A more complete descr ipt ion of t h e  mechanism requires 
a b e t t e r  def ini t ion of the species  present  i n  t h e  plasma. 

(17), have considered t h e  formation and decomposition of acetylene and its intemed- 
Late species under d i f fe ren t  test conditions but  a l l  came t o  a similar conclusion, 
viz. ,  the most l i k e l y  intermediate species  a t  high temperature o r  other  energetic con- 
d i t ions  would be t h e  C2H radical .  Their conclusions were generally based on consider- 
a t ions  of minimum energy requirements. I n  t h e  decanposition of acetylene,  f i ve  simple 
carbonaceous species a r e  possible:  C, CH, CH2, C2 , and C2H. I n  order t o  form C, CH 
or CH2, t h e  rupture of t h e  t r i p l e  acetylenic  bond, requir ing approximately 240 kca l ,  
i s  necessary. The formation of C2 requires  t h e  rupture  of two C-H bonds, 150 kcal, 
whereas t h e  formation of C$-I requires  t h e  rupture  of a s ingle  C-H bond, about 100 kcal .  
Other workers, Baddour and Iwasyk (18) and BcLddour and Blanchet (19),  studying t h e  
carbon-hydrogen reactions a t  plasma temperatures have a l s o  shown by calculat ion that 
C2H should be t h e  prevalent species at temperatures between 2000 and 30000 K. 
t h e  decomposition of acetylene v i a  a C$ intexmefiiate followed by re-combination with 
a n  H atom t o  re-form scetylene appears t o  be most l i k e l y  from least energy considera- 
t ions ,  the C2H radical has not been i s o l a t e d  o r  expermental ly  i d e n t i f i e d  by any of 
t h e  previous workers. 
addi t iona l  50 kca l  f o r  i t s  formation has been ident i f ied  by Steacie  (15)and by Boriswa 
and Emin  (171, 

Previous workers, S teac ie  (15), Plooster  and Reed (16), and Borisova and Ermin 

Although 

On t h e  other hand, t races  of the  C2 rad ica l  which requires an 

The C2H route  has achieved among workers i n  plasma pyrolysis  of hydrocarbons 
a foremost posi t ion t o  describe and explain yields of acetylene grea te r  than those 
predicted by equilibrium calculat ions.  The following react ion can be wr i t ten  t o  de- 
sc r ibe  t h e  C2H route  i n  t h e  deuterium plasma experiments. 

c2% + xsD 2 plasmz C2H + H + XSD-2 C2HD + HD + xsD2 (3) 

If equation (3) were a v a l i d  descr ipt ion of t h e  react ion of acetylene i n  a n  a r c  plasma, 
then C2HD should be t h e  predominant ace ty len ic  species present i n  the product stream. 

The experiments were car r ied  out using 4.95 SCFM of D2 and 0.38 SCFM or C2H2. 
Based upon s t a t i s t i c a l  probabi l i ty ,  the  acetylene i n  the  product stream should consis t  
of 3.7% C2H2 and 96.1$ C2-D. The measured compqsition of 1.6 C2H2, 15.796 c2m, and 
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1 
Isotopic  Composition of Acetylene i n  Deuterium PLasma - 

( D 2  - Arc Gas, D2 - Quench Gas) 
r 

83.2qb C2D2 shown i n  Table I was not consis tent  with equation (3) probabi l i ty  and it 
must be concluded t h a t  t h e  mechanisms as wr i t ten  f o r  postulate  b ,  i s  not val id .  It 
i s  a l s o  evident ,  because of t h e  la rge  amount of f u l l y  deuterated acetylene 8$, t h a t  
any mechanism t h a t  pos tu la tes  a C2H r a d i c a l  as an incontravertable e n t i t y  throughout 
t h e  lifetime of  species  i n  the plasma i s  not subs tan t ia te .  

Because t h e  C 2  r a d i c a l  has been i d e n t i f i e d  in  some of the  'high temperature 
mixtures (15, l 7 ) , t h e  contr ibut ion of t h i s  species  should be considered as an i n t e r -  
mediate. 'me following reac t ion  describes such a mechanism: 

C g 2  + x s D 2  plasm C2 + 2H + xsD2 cool in^ C p 2  + C DH + C H + D2 +.€El + H2 (4) 2 2 2  

Again, using t h e  l a w s  of s t a t i s t i c a l  probabi l i ty ,  it can be shown that f o r  an or ig ina l  
mixture of 4.95 SCFM D 2  and 0.38 SCFM C2H2 a product stream of 86$ C2D2, 13.$ CzDH, 
and 0 . d  C2H2 can b e  predicted,  based on t h e  react ion (4 ) .  
i s  i n  excel lent  agreement wi th  t h e  measured composition given i n  Table I, and conse- 
quently indicates that t h e  postulated C2 mechanism is  an adequate model f o r  predict ing 
t h e  product mix for t h e  decomposition and reformation of  acetylene i n  a plasma. In  
reconci l ing these r e s u l t s  with t h e  C2H mechanism suggested by t h e  previous authors 
(15, 16, 17),  it m u s t  be recognized t h a t ,  although t h e  data precludes t h e  existence 
of a C2H e n t i t y  that r e t a i n s  i t s  i d e n t i t y  throughout t h e  decomposition and re-formation 
of acetylene,  it does not preclude the exis tance of a C2H r a d i c a l  that is able t o  ex- 
perience multiple exchanges as indicated by Reaction (5 ) ,  viz . ,  

The predicted composition 

C2H + D2+ C2DH + . D 2  > C2D2 
(5) 

Table I1 
t o  those calculated on t h e  basis of a mechanism that assumes: 
i .e., t h e  C2H2 mechanism, 2) a C2H intermediate,  and 3)  a C 2  intermediate species.  
excel lent  agreement between t h e  experimental r e s u l t s  and those predicted by the C 2  
mechanism are obvious. 

summarizes the experimental r e s u l t s  given i n  Table I and canpares t h e  data 
1) a stable C2H2 molecule, 

The 

I Species Measured Canposition Predicted Composition 
14.4 kw 20.6 kw C2H2 mech. C2H mech. Cg mech. 

The C 2  mechanism and t h e  associated s t a t i s t i c s  were appl ied t o  subsequent 
tests i n  an effort t o  understand t h e  ro les  of t h e  various gas streams and t h e i r  in te r -  
ac t ions  with t h e  coal feed. To dis t inguish between t h e  roles of t h e  a r c  gas and the  
quench stream, d e u t e r h n  w a s  used as the  arc gas and hydrogen was used as the  quench 
gas. The results of these  tests are shown i n  Table 111. An addi t ional  column, ( the 
measured value minus t h e  predicted value) has been added t o  indicate  discrepancies 
frm the predict ions based on purely random s e l e c t i v i t y  (and equal r e a c t i v i t y )  of 
the  separate  streams. 
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TABLE 111 

Isotopic Composition of Acetylene -- 
(D2 - Arc G a s ,  H - Quench Gas) 2 

~~ ~ 

Predicted 
Species Measured Composition Composition Measured -Predicted 

14.1 kw 20.5 kw -- 14.1 kw 20.5 kw 
21.4% 18.5% 2 9 . 8  -T.% -10.7 

47.5 46.5 49.6 -2.1 -3.1 

31.0 35 -0 21.2 i9.a +13.8 

c2H2 

c2m 

c2D2 

The data indicate  that the  exchange i s  not purely s t a t i s t i c a l  but  ins tead  that the  
acetylene exchanges with the  higher enthalpy deuterium which has passed through the 
a rc .  The preference is obvious since the  a r c  gas is ho t t e r  and more ionized t h a n  
is the  quench. If the  explanation i s  valid,  i t  should be possible  t o  ve r i fy  t h e  pref -  
erence of acetylene t o  exchange with gas which has passed through the  arc by reversing 
the  gas streams and using hydrogen as the  a rc  gas and deuterium as the  quench. 
Of such tests a r e  given i n  Table N. 

, 

Results 

TABIE N 

Isotopic  Composition of Acetylene 

(H2 - Arc Gas, D - Quench Gas) 2 

Predicted 
Species Measured Composition Composition Measured -Predicted 

15.7 kw 21 kw 15.7 kw 21 kw 
c2H2 38.0 4433 30.2 +7 .8 -  

45.7 45.6 49.6 -3.9 -4.0 

16.0 13.7 20.2 -4.2 -6.5 C P 2  

Again, consistent with the  previous t e s t s ,  it is seen t h a t  the  a rc  gas i s  more reac t ive  
than the carrier gas, and it is a l so  consistent that i n  each test the  a r c  gas appears 
t o  be more react ive a t  higher power levels.  

I n  order t o  invest igate  the  cmbined o r  simultaneous react ions of acetylene 

Although deuterium was t h e  only gas in- 
generation and quench react ions during coa lpy ro lys i s ,  deuterium was used as a c a r r i e r  
gas t o  conduct coa l  i n t o  a deuterium plasma. 
troduced in to  the  reactor ,  it was  necessary t o  consider the amount of hydrogen which 
was l ibera ted  from the coal  i n  applying the  s t a t i s t i c a l  analysis .  With a Pittsburgh 
Seam Coal with a 5% hydrogen content and 160 g/min feed, a maximum of 3.24 SCFM of H2 
was introduced i n t o  the  a r c  reactor .  The measured d i s t r ibu t ion  of the  deuterated 
acetylenic  species a t  several  parer  leve ls  is given i n  Table V and the  data a r e  ccxn- 
pared with the predicted d is t r ibu t ion  based on C2 s t a t i s t i c s .  
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Species Measured Camposit ion Predicted Composition I -  10.8 kw 13.6 kw 16.0 kw TlOoqb Ut i l iza t ion  of H, i n  C o a l  

TABLE V 
I 1 

Isotopic Composition of Acetylene Generated During C o a l  Pyrolysis 

(D2 - Arc Gas, D2 - Quench Gas, 0.5 A t m )  

t i -- 

L I C2H2 3.G 3 -% 5 .I$ lo.@ 

Species Measured Camposit ion Predicted Composition 
10.8 kw 13.6 kw 16.0 kw TlOoqb Ut i l iza t ion  of H2 i n  C o a l  

C2H2 3.G 3 -% 5 .I$ lo.@ 

25 .O 27.5 31.6 44.2 I c2m 

71.3 68.8 63.2 45 .o 

The discrepancy between the  measured and predicted values is probably caused 
by the  assumption i n  t h e  calculat ions that lo@ of the  hydrogen i n  the  coal is  l iber -  
a t e d  f o r  acetylene generation. Chemical analyses have shown that appreciable mounts 
of hydrogen s t i l l  remain i n  t h e  char. Recalculating the  predicted d is t r ibu t ion  based 
on a f rac t iona l  a v a i l a b i l i t y  of hydrogen fran t he  coal  r e su l t s  i n  more quant i ta t ive 
agreement with the  measured values as s h a m  i n  Table V I .  

TABW V I  

Canparison of Measured and Predicted Isotopic  Distr ibut ion of Acetylene 
Generated During C o a l  Pyrolysis 

(D, - Arc G a s ,  D, - Quench G a s ,  0.5 Atm.) 

Measured Composition Calculated D i s t .  Based on Available H 

10.8 kw 13.6 kw 1 6 . h  3@ H 2  359 - 4@ * * 
1.6 2.2 2.7 3.4 4.0 

25.0 27.5 31.6 22.6 25.4 27.6 30.0 32.0 

71.3 68.8 63.2 75.6 72.8 69.7 66.5 64.0 

- :pecies 

- -  --- 
C2H2 3.6 3.8 5 -1 

c2m 

v 2  

By comparing the  measured d i s t r ibu t ion  with t h e  calculated values, it appears that at 
10.8 kw about 35% of t h e  hydrogen i n  t he  coa l  is  avai lable  f o r  acetylene formation, 
at 13.6 kw the value increases  t o  about 4@, and a t  16 kw it increases t o  50$ level .  

The r o l e  of t h e  quench medium i n  theprdrkype reac tor  f o r  t he  AVCO Arc-cOal 
Process H s  then invest igated.  
consis ts  of a s o l i d  cy l ind r i ca l  graphite cathode, 5/8" i n  diameter and an annular graph- 
i t e  anode with a 15" I .D.  
shown i n  t h e  f igure  and quenching i s  accanplished by in jec t ing  hydrogen about 3" below 
t h e  anode. Magnetic f i e l d  
Coils around the  anode induce a high speed ro ta t ion  t o  the  a rc  which increases the ef- 
fect iveness  of contact between the  pulverized coal and t h e  high temperature environ- 
Qent,  and also serves  t o  stabilize the a rc .  

The prototype reactor ,  shown i n  Figure 4, basical ly  

Pulverized coa l  is in jec ted  d i r ec t ly  into t h e  plasma as 

The a r c  operates a t  parer  leve ls  between 80 and 120 kw. 

In these tests the  arc gas and coal-carr ier  gas w a s  hydrogen but deuterium 
The re- W a s  used as the  quench gas so  that the  ro l e  of t he  quench could be studied. 

su l t i ng  d i s t r ibp t ion  o f  t he  ace ty len ic  species  i s  given i n  Table V I 1  .as wel l  as a 
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celculated d is t r ibu t ion  based on t e s t  parameters, v iz . ,  11.5 SCFlvl a r c  gas, 5.8 SCEM 
c o a l  Carrier gas, 3.24 SCF*IyI of H2 contained i n  the  coa l  and 10.6 SC?N deuterium 
quench gas. The 3.24 SCFM of €I2 from the  coal i s  based on lo@ a v a i h b i l i t y  of t h e  
Hi i n  t he  coa l .  This estimate is undoubtedly high and 60 t o  7 6  i s  probably more 
r e a l i s t i c ,  bu t  i n  t h i s  test  i n  which 17.3 SCm and H2 were passed through the  arc 
any small e r r o r  i n  the amount of the H2 l i be ra t ed  f rm the  coal would have a negli-  
gible e f f ec t  on the  calculation. 

1 

TABm V I 1  

coal Conversion t o  Acetylene i n  Prototype Reactcr with Dcuterim Quench 

Measured Calculated Measured - 
Species Dis t r ibu t ion  Dis t r ibu t ion  Calculated 

55% 43.5$ +11.5 C2H2 

c2m 

c2D2 

38.8 44.8 - 6.0 

6.6 11.6 - 5.0 

\ This experiment was similar t o  a previous experiment (Table V) i n  that hydrogen was 
used as the  a r c  gas and deuterium was added downstream. 
measured and calculated values again ind ica te  the  higher r eac t iv i ty  of t h e  a rc  gas. 
Nonetheless, it is  t o  be noted t h a t  t he  quench gas was i den t i f i ed  i n  4546 of t he  
acetylene product. I f  t h e  quench gas had been argon o r  other r e l a t ive ly  ine r t  gas, 
no v iab le  compound would have been formed i n  these r e a c t i m s  and t h e  high temperature 
acetylene species,,Cp and CS, would have decayed t o  carbon. 
exchange reactions could not occur with i n e r t  gas present.  

The differences between the  

Similarly,  consecutive 
1 
> 

CONCLUSIONS 
\ 

Conclusions about the decomposition of acetylene i n  a hydrogen atmosphere 
that can be drawn from the  se r i e s  of deuterium plasma reactions can be summarized as 
f ollows : 

1. Reaction mechanisms which require undisassociated C2H2 o r  a C2H 
e n t i t y  cannot be substantiated.  

Calculations which u t i l i z e  a route involving a c 2  intermediate 
can be used t o  pred ic t  the  product d i s t r ibu t ion .  

3. A t  law gas enthalpy leve ls ,  only a small percentage of the hydro- 
gen i n  the  coa l  takes p a r t  i n  acetylene formation. As power 
i s  increased, more hydrogen i s  l ibe ra t ed  from t h e  coa l  f o r  ace t -  
ylene formation. 

4. Although the  r e s u l t s  show t h a t  t he  a r c  gas is  more reactive 
than t h e  quench gas, they a l s o  show t h a t  the  quench reac ts  
chemically i n  preserving acetylene. For t h i s  reason, the  use 
of a hydrogen quench is  important i n  obtaining high acetylene 
yields.  
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